recA-dependent DNA repair in UV-irradiated Escherichia coli.
UV-radiation-induced lesions in DNA result in the formation of excision gaps, daughter-strand gaps (DSG) and double-strand breaks (DSB), which are repaired by several different mechanisms. Postreplication repair. The recA gene is a master gene that controls all of the pathways of postreplication repair. The repair of DSG proceeds by one pathway that is also recF dependent, and one pathway that is constitutive and independent of the recF and recBC genes. A small fraction of the recF recB-independent repair of DSG is dependent upon the umuC gene, and may define an error-prone pathway of postreplication repair. Unrepaired DSG can be converted to DSB, which are normally repaired by the RecBCD pathway. However, in the recBC sbcB background, these DSB are repaired by a recF-dependent process. The RecF pathways of postreplication repair appear to utilize DNA containing a single-stranded region (either a gap or a DSB with a single-stranded end), while the RecBCD pathway appears to utilize the blunt ends of duplex DNA to promote the recombinational repair of DSB. The polA gene (especially the 5'----3' exonuclease activity of DNA polymerase I) functions in pathways of postreplication repair (both for the repair of DSG and DSB) that are largely independent of the recF gene. Nucleotide excision repair. The repair of excision gaps is independent of the recA gene in cells with unreplicated chromosomes, but is recA dependent in cells with partially replicated chromosomes at the time of UV irradiation. This recA-dependent repair of excision gaps appears to be analogous to the recF- and recB-dependent pathways of postreplication repair, i.e. the RecF pathway repairs DNA gaps, and the RecBCD pathway repairs the DSB that arise at unrepaired gaps.